Background and motivation
Aid for Trade has moved up both the aid and trade agendas. Several studies have emerged describing the rationale of aid for trade; but it is now time to move beyond the descriptive stage into analysing the needs and designing the implementation. A key motivation behind the present research is that during our past research we have realised that there is a lack of good quantitative evidence on 1) actual aid for trade flows in-country 1 and 2) the possible effects of aid for trade 2 .
This study will help us to understand whether and how aid for trade can help developing countries to trade and improve their economic performance. This study also illustrates the scope and limitations of a quantitative approach towards aid for trade, and should be read in conjunction with a study on whether aid for trade flows can actually be measured (Turner, 2008) .
This paper discusses the effects of aid for trade. There are two ways of defining the scope of this question. The first way is to focus on the Aid for Trade initiative which has been adopted by the WTO during the Doha negotiations. It now has legal status as a WTO agreement. Specifically, the Task Force on Aid for Trade (WTO 2006) argued that developing countries 'expect Aid-for-Trade to go well beyond the scope of the IF'.The Integrated Framework performs trade diagnostics rather than supporting productive capacities or infrastructure. The Task Force identified six categories of Aid for Trade building upon the definitions used in the WTO/OECD trade related and capacity building upon and adding to database (WTO database) 3 , a) Trade policy and regulations b)
Trade development c)
Trade-related infrastructure d)
Building productive capacity (including private sector development) e)
Trade-related adjustment (including support for adjustment associated with changes in international trade regimes) f)
Other trade-related needs On this definition, Aid for Trade contributes to the provision of governance public goods, such as trade rules (to help countries implement and benefit from multilateral trade liberalisation) as well as regional public goods, such as cross-border infrastructure facilities (to facilitate intra-regional trade). Such effects would be measured by volumes of funds and emergence of new cross-border initiatives such as corridor approaches.
However, in this paper we focus on a different way to examine the effects of aid for trade (lower case). This approach recognises that donor countries were already providing this form of aid long before the Aid for Trade (upper case) label was introduced. Therefore we should be able to address whether aid for trade has any impact using historical data on trade-related aid, as collected by the 1 For instance, we found large disparities between the aid for trade data recorded by the OECD/WTO and the aid for trade data as recorded by Ministries in-country (Calì, 2007) . The analysis also highlights the need for a better definition and a harmonisation of the categories used to record AfT, along with clear criteria on how to calculate the trade component in multi-purpose projects. See also Turner (2008) 2 Te Velde et al (2006) argue in relation to the evaluation of EC Trade Related Assistance activities "there is generally little quantitative evidence provided -descriptive or analytical -which is a significant gap. The EC's own assessment was based on interviews and analysis of documents, with no quantitative estimation of the impact of these activities on trade and economic development." 3 WTO (2006) .
OECD (of course, subject to the reliability of reporting by donors to the OECD). The paper is organised as follows. Section 2 will examine how aid for trade is expected to affect trade, growth and economic performance more generally. Section 3 suggests an empirical framework and describes the data used to test the theoretical hypotheses. Section 4 provides new empirical results. Section 5 provides the policy implications and further research directions.
Aid for Trade effectiveness -expected pathways and empirical literature

Expected pathways
We first discuss why certain types of aid should produce particular effects on trade so that we can propose hypotheses and assess the relevance of empirical regularities in the context of aid for trade. Table 1 below begins by identifying potential market and governance failures affecting the development of trade in a country and includes possible policy responses to address these failures. The Table identifies whether such a response may be assisted by an aid for trade package and what part of the package would be relevant to the task (on the basis of its current classification in the OECD CRS aid statistics). There are also a number of other more indirect effects of aid for trade. For example, the shift to giving trade priority in aid spending aims to put more emphasis on economic development and the supply side. The share of aid going to economic infrastructure decreased dramatically after a mid1990s donor consensus that social sectors had to be supported (chart 1).
The actual macro economic effects of aid will depend on the functioning of a number of channels, e.g. whether the exchange rate appreciates due to inflationary expansion, so that exports decline, or whether aid actually improves trade competitiveness through better infrastructure. From an economic point of view, if more support goes via investment and productive uses, rather than to consumption or other projects with less growth potential, this will help to remove or reduce Dutch disease effects of increased aid. This is confirmed by Adam and Bevan (2006) . They use a computable general equilibrium model to show that aid-funded increases in public investment yield potentially large medium-term welfare gains as public infrastructure investments offset short-run Dutch disease effects. 6 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 Infrastructure Productive sectors
Source: OECD CRS disbursements
We do not have enough information to predict what channels may be relatively more important for trade-related outcomes. Our hypothesis is that both direct and indirect effects of aid for trade are potentially important to stimulate competitiveness and exports. These effects are the product of a complex causality chain running from aid to country outcomes and mediated by domestic policymakers, implementation agencies, policies and country conditions. Bourguignon and Sundberg (2007) define this chain as a "black-box", as models usually do not include the actual way. "If a dollar of aid produces little discernible change, was the objective ill-defined, the service delivery inefficient, bureaucratic measures inadequate, or was money diverted?" (Bourguignon and Sundberg (2007, p. 317) . This problem applies to our analysis as well, but it is less significant than for models which estimate a relationship between aid and growth, as here we identify the links between aid for trade and specific outcomes.
These outcomes can be linked directly to certain types of aid for trade, for example trade-related administrative, or a less directly, for example the links from aid for infrastructure to the values of exports and imports, which are also influenced by a wide array of other factors. Moreover, some outcomes can be clearly measurable (e.g. streamlined administrative procedures could be measured through the cost of processing an export), while some others are less easily measurable (e.g. improved trade policy co-ordination). We will try to measure the impact of different types of aid for trade on measurable outcomes, direct and indirect.
Empirical literature on aid effectiveness
There is a large empirical literature on the macro relationships amongst aid, growth and investment, although not specifically on the effects of aid for trade. This literature tries to investigate the effects of aid on growth on the basis of a neoclassical model of growth, where aid provides a boost in capital accumulation and thus on growth. 4 The findings from such a literature have been at best mixed, with no consensus on the direction of the effects, let alone on its size.
Consider first the effects of general aid. Burnside and Dollar (2000) argue that aid has no identifiable additional effect on growth once other factors have been accounted for including economic policies. Aid raises growth only in countries with "good" policies. Hansen and Tarp (2001) use different econometric specifications and find that aid is effective and that the results do not depend on policy. In a number of recent studies, Subramanian (2005 and use longer time spans and show that the impact of aid on growth is less positive. The authors (2005) use an innovative strategy examining the impact of aid across sectors within one country. In this way, they can better control for omitted variables bias or model specification. The main finding was that aid has systematic adverse effects on a country's competitiveness, which is reflected in a reduction of the share of labour intensive and tradable industries in the manufacturing sector. They suggested that these are Dutch disease effects, related to the real exchange rate overvaluation caused by aid inflows. Using a large panel of countries and instrumentation strategy to correct for the bias in conventional OLS estimation, Rajan and Subramanian (2007) do not find any positive relationship between aid and growth.
After analysing 97 different empirical studies on the impact of aid on growth, Doucouliagos and Paldam (2007) conclude that the impact of aid on growth is not significant. A number of factors may explain the inconclusiveness of these research efforts. Bourguignon and Sundberg (2007) argue that these mixed results are not surprising given the heterogeneity of aid motives and the complex causality chain linking foreign aid to growth. Further, the impact of aid might depend on domestic economic policies, institutions and other conditions. Hansen and Tarp (2001) point to the lack of a satisfactory theoretical framework underpinning the empirical analysis. The simple neoclassical growth model of capital accumulation does not offer a framework to derive an exact empirical specification for the very complex relationship as the one between aid and growth. Moreover the direction of causality (from aid to growth or vice-versa) is to some extent still an unresolved issue.
There are number of studies that disaggregate aid by type or category. McPherson and Rakowski (2001) use a multi-equation system and find that the impact of aid on GDP per capita growth is positive but indirect through investment. Also emphasising that aid affects growth through investment, Gomanee, Girma and Morrissey (2002) find on the basis of 25 sub-Saharan African countries over 1970-1997 that each one percentage point in the ratio of aid to GNP contributes onethird of one percentage point to growth. Clemens et al. (2004) split aid into different types and identify the type of aid that could plausibly stimulate growth in the short-run. They include budget and balance of payments support, investments in infrastructure, and aid for productive sectors. They find a large positive effect of this type of aid on short-term growth: a $1 increase in aid raises the present value of output by $8, although this effect is decreasing at the margin. In as much as these results survive a number of robustness checks, they are based on a short time horizon (1997) (1998) (1999) (2000) (2001) .
A few studies have quantified the effects of infrastructure provision from trade and growth and all find a positive correlation. Francois and Manchin (2007) estimate a large panel of bilateral trade flows over the period 1988-2002 for a number of countries and focus on the effects of communications and transport infrastructure. They estimate an increase of one standard deviation (from the mean) in the communications infrastructure raises the volume of trade by roughly 11 percent, compared to a 7 percent effect on transport infrastructure and a 2 percent effect on trade for tariffs. For Least Developed Countries transport is more important than communications. The effects of communications infrastructure from trade grow as a country reaches the middle income range. Buys et al. (2006) find that upgrading a primary road network connecting the major 83 urban areas in SSA would expand overland trade within SSA by around US$250 billion over 15 years. Other studies have quantified the positive relation between infrastructure and growth, although they have been unable to properly address the problem of causality (e.g. Canning et al., 1994; Canning, 1998) . It seems natural to hypothesise that more aid to infrastructure should foster growth and exports.
By focussing our analysis on aid for trade, we can depart from the aid-growth conundrum by isolating the impacts of specific types of aid on specific outcomes. The rationale and the objectives behind aid for trade are clearly narrower than those behind general aid and this should allow a more precise identification strategy. We test for effects of total trade-related aid and specific types of aid for trade on trade-related outcomes, including the costs of trading and the level of exports.
The effects of Aid for Trade -empirical framework
We use two broad ways of assessing the impact: on the costs of trading and on exports.
Aid for trade and the costs of trading
First, we estimate whether particular types of aid for trade have affected trade costs as measured investment climate indicators at the macro level, such as the time taken by customs to clear imports and exports and the cost of exporting and importing goods, across countries and over time (conditioning on other variables). These variables measure separately the time and the costs (in U.S. dollars) of handling and transporting a 20-foot container to (from) the port of departure (entry). In the case of costs, these include costs for documents, administrative fees for customs clearance and technical control, terminal handling charges and fees for in country transport. The cost measure does not include tariffs or trade taxes. Only official costs are recorded. These cost and time variables capture the efficiency with which exports and imports are handled only within the country of interest. For instance, in the case of exports, procedures start after the goods are packed at the factory and include all official costs until the goods' departure from the point of exit For importing goods, procedures start when goods are unloaded from a vessel at port of entry or when the vehicle carrying them has crossed the border and go until delivery at the factory or warehouse (see Appendix 1 for a more complete description). Therefore these measures are not affected by the degree of isolation of the country (e.g. its distance from its trading partners), as the costs of transporting the goods from (to) the point of departure (destination) are excluded. This analysis is important as the costs faced and the time taken by firms to trade goods are significant determinants of a country's competitiveness. Djankov et al. (2006) find that each additional day that a product is delayed prior to shipping reduces trade by at least 1 percent.
The equation we test at the macro level is:
where IC is an investment climate indicator (country i, indicator z), Atpr (2006) is aid for trade policy and regulation (in thousands US$) lagged two years, and Z is a vector of other determinants of IC. We use ln(1+Atpr) to avoid missing and negative values. 5 Specification (1) tests whether this type of aid for trade does indeed determine significant changes in the procedural costs of and the time taken to trade across borders. This is a direct test as a substantial part of Atpr is aimed at reducing the costs of trading across borders. 6 In particular, aid for trade facilitation is one of the parts of Atpr specifically targeting the reduction of these types of costs.
According to the data description by WTO/OECD, "trade facilitation relates to a wide range of activities such as import and export procedures (e.g. customs or licensing procedures); transport formalities; and payments, insurance, and other financial requirements […] Cutting red tape at the point where goods enter a country and providing easier access to this kind of information are two ways of "facilitating" trade." We will also test the effects of aid for trade facilitation on IC variables. 7 We relate the IC variable in 2008 to the aid for trade regressor in 2006, as the former is measured at the beginning of the year to which it refers to.
Other investment climate indicators which may also affect trade include variables such as landlockedness, income levels, size of the country and governance indicators from Kaufmann et al (2007) . Kaufmann indicators measure perceptions of the effectiveness of government. Income levels are important because higher levels are associated with better institutions and rules. The size and geographical status of countries clearly affect trade costs.
Aid for trade and exports
Secondly, we will estimate the effects of aid for trade on exports directly using an augmented export demand equation which includes aid for trade. We need to justify adding to (aid to) infrastructure and productive capacities to an export demand equation. Better infrastructure and capabilities should improve productivity and hence prices, which would be reflected in the standard specification. But as this normally measures relative prices by the real effective exchange rate 5 The main results are robust to using ln (Atpr). 6 For instance, types of projects included in this category of aid include Simplification and harmonisation of international import and export procedures (e.g. customs valuation, licensing procedures, transport formalities, payments, insurance); support to customs departments. 7 We prefer to base the analysis on aid for trade policy and regulation data rather than on aid for trade facilitation data for two reasons: first, the former encompasses a broader range of activities which may still be important to influence the costs of trading across borders; second, the former data comes from the OECD CRS database, which is likely to become the standard for aid for trade data soon (see below). based on the consumer price index, and the demand for exports depends on trade prices (production prices in the source country plus the costs to transport the product to the other country), a reduced form equation includes aid to infrastructure and productive capacities because these types of aid affect the costs of trading via infrastructure and developing trade.
For example, better infrastructure, better marketing links or improved standards should make it easier to trade, but they tend to be excluded from traditional export and import demand equations:
Where E is the volume of exports (country i, time t), Apc is aid for productive capacity and Ai is aid for economic infrastructure, α i country effects, λ t estimation period effects and Z a vector of controls, including relative prices and a measure of international demand.
Specification (1) has a number of potential problems that may bias the results, including omitted variable bias, owing to unobserved cross-country heterogeneity, particularly due to cross-country unobserved heterogeneity and potential endogeneity of the aid for trade variable (e.g. if better reforming countries tend to receive more aid). Specification (2) is less subject to omitted variable bias than (1), as it controls for time invariant country characteristics (such as geography, location, history, etc.). However, this specification still suffers to some extent from omitted variable bias of cross-country regressions due to time varying differences across countries.
To overcome these problems, we use a strategy based on inter-sectoral and intra-sectoral (over time) differences in exports. We divide aid to productive capacities into aid to the different sectors and then relate sectoral aid to sector-specific exports. This helps us to identify whether sectors in the same country that receive more aid experience relatively faster growth in their exports (between groups component), as well as whether exports of a sector grow faster in years in which that sector receives relatively higher levels of aid (within group component). The main advantage of this strategy if that it allows us to control for all time-varying within-country factors, which may influence exports, such as effective demand, policies, size of the economy, economic fundamentals, country-level shocks, etc. Because of this, we can also use value of exports, as the dependent variable, instead of real exports (as in the specification 2), which allows us to have more observations. We use four large sectors of the economy for which export data (from the World Development Indicators) are available: food production, manufacturing, mineral extraction and tourism. We match these sectors with their counterparts in the aid data: agriculture and fishing, industry, mining and tourism.
We estimate the following equation:
where X is the value of exports (for country i, sector j and time t), Apc is aid to productive capacity, α ij is country-year fixed effects, λ jt is time-varying sector fixed effects and ΔX is the proportionate rate of growth of exports in country i and sector j in the previous period. The latter variable serves to control for the endogeneity of aid, i.e. if aid for productive capacity may also be allocated on the basis of the growth of exports.
Data
We employ data from a variety of sources. Aid data come from the OECD CRS database on disbursements. This database has covered a number of aid for trade activities since the mid 1970s, and reporting to the CRS is improving, and improvements are being made to the data. We use different types of aid for trade data from this database, including aid for trade policy and regulations, aid to productive capacity (both total and sectoral), and aid for economic infrastructure. These categories as well as the basic structure of the database are described in box 1. We have also used the WTO/OECD (2008) database for trade facilitation data. This was a joint effort by the OECD and WTO which covered a large number of trade related technical assistance projects between 2001 and 2006. 8 As the OECD/CRS is likely to become the standard for aid for trade data collection, we use data from WTO/OECD only for robustness checks.
Box 1. Aid for trade data in the OECD CRS database
In classifying the destinations of aid, the OECD Development Co-operation Directorate organises the categories based on the specific area of the social or economic structure in the receiving country that the aid transfer is intended to foster. Therefore, the categories refer to the overarching goal (e.g. trade facilitation) and not to the service provided through the funds (e.g. funding or regional trade agreements, training, etc.). The system of Purpose Codes summarizes this classification in 5 digits: the first three refer to the respective DAC5 sector, while the remaining two represent umbering from more general (numbers 10-50) to more specific (60-90).
• The other destinations for sectoral aid for productive capacity all have multiple ramifications and are further focused. Under the category Agriculture-Forestry-Fishing, Agriculture (coded 311) has 18 final components, ranging from the general Agricultural policy and administrative management (31110) to the specific Livestock/veterinary services (31195). The same applies for Fishing (313) which incorporates five possible destinations for aid. Also, the category Industry-Mining-Construction has among its sub-sections Industry (321) and Mineral resources and Mining (322), which we use for proxying aid to manufacturing and minerals sectors respectively in the analysis below.
Source: OECD CRS website; also see Turner (2008) Data on investment climate indicators have become available for a large number of countries through the World Bank's "Doing Business Report". These surveys cover the number of documents, and the time and costs required to change a certain regulation (e.g. registering property, or dealing with licenses). We focus on indictors for trade across borders, provided by the "Doing Business Report" report, see Appendix 1 for a description. For total exports data, we construct real exports series using IMF (2008) data on values and unit values, while we extract sectoral export data (in current US$) from World Bank (2008) . We also use the real effective exchange rate from the IMF (2008), and the volume of world imports or GDP from World Bank (2008). Table 2 reports results of estimating the equation for costs of tradinge: the costs of importing (or exporting) in 2008. We focus on this variable because it has an obvious relation to trade, but it is straightforward from a statistical point of view to examine some other indicators as well. The cost of trading variables are not suitable for constructing time series due to data availability, so we focus on one year. We run equation (1) on a cross-section of around 120 developing countries.
Empirical results
Aid for trade and the cost of trading
Principal Results
There are a number of important findings. Aid to productive capacities (Atpr) has a mildly negative effect on the cost of exporting but it is not significant when it is used in a parsimonious specification with only the total size of the economy as a control (column 1). The results are not in line with expectations and not surprising given the way the cost index is constructed as discussed in the section before. The index includes the official costs for transport from the factory to the point of departure. These are likely to be much larger for a factory situated in a landlocked country (et al. (1998) provide some estimate of the extra transport costs faced by a landlocked economy).The small effect of Atpr is that specification is probably because of omitted variable bias, as its coefficient becomes larger and highly significant (at the 1% level) when other important variables relating to cost of exporting are added (column 2). These include a good governance indicator which reduces costs of exporting, income per capita which reduces costs of X, although it is not significant, and a dummy for being landlocked, which significantly increases the cost of exporting.
The coefficient of the size of the economy remains negative but becomes insignificant in column 2. This suggests that the cost reducing effect recorded in column 1 was probably due to that variable capturing a negative effect of income per capita (which is an indicator of better governance indicators). The cost reduction associated with an increase of 1% in Atpr is considerable at around 0.136% of the cost of exporting. Put it differently, an increase of US$ 15000 in Atpr (from the mean of US$ 1.48 million) is associated with a reduction of US$ 1.80 (from the mean of US$ 1324) in the cost of packing goods and load them into a 20-foot container, transporting them to the port of departure and loading them on the vessel or truck.
The results for column 2 may be biased due to reverse causality, if for example, more efficient procedures to handling exports lead to countries' receiving more Atpr. 9 To deal with this issue we include in the regression the cost of exporting index lagged one year (for 2007) -see column 3. The coefficient of Atpr remains highly significant to this addition and it is the only variable which does not experience a reduction in its level of significance. These results are also robust to the restriction of the sample to countries for which a positive value of Atpr is reported (column 4). This robustness check is important to verify that results are not driven by potential misreporting. That would be the case for instance if countries which appear to have not received any Atpr are in fact just nonreporting countries. The cost reducing effect of Atpr holds also when we include a dummy for Egypt (which is by far the largest Atpr recipient in our sample), and dummies for the main continents (columns 5 and 6). 10 The effect of Atpr in Africa is slightly lower than for the whole sample (column 7), and it appears to be mainly driven by Egypt (column 8). If Egypt is included as an additional variable, Atpr does not have a significant effect. This calls for a closer evaluation of 9 Such could be the case for instance if aid were allocated on the basis of the expected efficiency of its use (so that it would target relatively more efficient bureaucracies. 10 We include Oceania into Asia. the effects of this type of aid on African countries. Finally, the results are robust to the use of the average value of Atpr between 2005 and 2006, to excluding the possibility that cross-country yearto-year fluctuations of aid are not driving the findings (column 9). The high values of the R-squared for columns 3 to 9 suggest that these regressions are well specified, explaining up to 86% of the cross-country variability in the changes of the costs of exporting. Figure 1 suggests that the negative relationship found in the regressions is not due to the presence of outliers or influential observations (Egypt is excluded from the picture). The relationship shown in the graph is conditional on the control variables found in Table 1 (column 6)
Cost of importing, time of exporting and importing
We carried out additional tests to check whether our findings are robust to the use of other dependent variables as well as to other main regressors. Table 3 presents the results. The results of Table 2 hold when using cost of importing (rather than exporting) as the dependent variable (columns 1 and 2), and the coefficient of Atpr is very similar (only slightly smaller) than that of Table 2. Higher Atpr is associated with decreases in the time taken to export goods (column 3). The results in column 4, where a control for the number of documents is added, suggest that this result is not driven by a lower number of documents to be processed. These results for time (to export) do not to apply to the same extent to dynamic specifications. Adding the time taken for exporting in 2007 (column 5) makes the coefficient of Atpr insignificant and reduces its value substantially (although it is still negative). This suggests that Atpr does not significantly affect changes in time to export, which is rather explained by other control variables, such as governance, the size of the economy and being landlocked. This case is confirmed in the case of Africa (column 6).
The negative effect of aid for trade on the cost of exporting is confirmed by the use of aid for trade facilitation (Atf a sub-category) in place of Atpr. Unlike the latter, this variable has a non-linear Ushaped relationship with the cost of exporting (as suggested by the difference in the coefficients' significance between column 7 and 8). This implies that Atf reduces the cost at a diminishing rate up to a trough after which it even increases it. This is consistent with the idea of diminishing returns to aid already found by other studies (e.g. Hans and Tarp, 2001; Clemens et al., 2004) . This relationship is robust to restricting the sample to those countries which report positive levels of Atpr (column 9), but not when using the time of exports as the dependent variable (column 10). In the last case latter case the relation appears negative and linear although not significant. 11 11 We test for non-linearities but the robust t-statistics for the coefficients of the linear and squared terms of Aft were 0.08 and 0.38 respectively (not reported here). 
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Aid for trade and exports
Macro Analysis
We use a standard export demand equation as in equation (2), where the volume of exports depends on relative prices and the demand for exports. We proxy these two variables through the Real Effective Exchange Rate (REER) and the world's GDP respectively. We employ two aid measures, aid to economic infrastructure and aid to productive capacities. Table 4 presents the results of the analysis. Aid for productive capacity (Apc) has an insignificant effect on real exports (column 1), while world demand is highly and positively related to real exports and REER had the expected negative sign but is not significant (column 1). When we re-run the same regression using year effects, the coefficient on aid for productive capacity becomes more negative and mildly significant, while the coefficient for REER is insignificant (column 2).
This negative result for Apc is driven by the restricted sample we are using (44 developing countries) which is constrained by the availability of REER data. Given the insignificance of the REER coefficient (which is also orthogonal to the aid variable), we drop it and the Apc coefficient then becomes insignificant (column 3).
The effect of restricting the sample to countries for which REER data are available is even more distorting when we use aid to economic infrastructure (Ainf). With the restricted sample this variable exerts an insignificant effect on exports (column 4); this positive effect becomes much larger (and the coefficient highly significant) when we use the full sample (column 5).
The impact of Ainf on exports appears to be highly non-linear U-shaped (column 6). This type of relationship is confirmed when both aid variables are included.(column 7). In this case, Apc appears to exert a negative and significant impact on real exports, while Ainf has a negative and then a highly positive effect on exports. The latter effect may be explained through the lumpiness of the investment in economic infrastructure. If this investment is not sufficient, the infrastructure would not reduce export prices and thus stimulate exports.
It is more difficult to explain the negative coefficient of Apc. Given the different results of our analyses below, it is likely that this effect may be driven by omitted variable bias due to unobserved time varying heterogeneity across countries (e.g. specific country-shocks) or by problems with the identification strategy, i.e. Apc has mainly sectoral effects and considering its impact on the whole of exports may be misleading. Of course it could also be the case that this type of aid is not actually spent effectively and actually harm exports via Dutch Disease type of effects by subsidising inefficient production within the country.
The positive effects of aid to infrastructure are clearer for non-African countries, than for African countries. These results are robust to the exclusion of country-year pairs for which a value of zero for both types of aid is reported (column 8). These effects appear to be magnified when the world demand is higher (negative and significant effect for the interaction between Apc and world demand and positive and significant effect for the interaction between Apc and world demand -column 9). Finally, the results for Africa are qualitatively in line with those of the whole sample but less robust (column 10). The most important findings are that different types of aid can have different effects, and that they vary across regions. 
Sectoral Analysis
The surprising impact of Apc on exports suggests problems in the type of specification we used to estimate the equations in Table 4 . In order to deal with these issues, we adopt the specifications based on equation (3), analysing the impact of sectoral aid on sectoral exports. We study how the inter-sectoral as well as intra-sectoral (over time) variation in aid and exports are related, using data from four sectors: food production, manufacturing, mineral extraction and tourism.
These results are robust to a variety of specifications, control variables, and sampling strategies. They are robust to the inclusion of country and sector-year fixed effects (column 1 to 3), countryyear fixed effects only (column 4) and both country-year and sector-year fixed effects (column 5 to 13). They are also robust to using different types of samples: including only observations with positive values of Apc; including all observations (column 7-8), including only years after 1990 (columns 6-7). The power of the results holds also when including a lagged change in exports variable (which has a highly negative association with the dependent variable). This controls for a potential source of endogeneity in aid allocation as discussed in section 3. Moreover, Apc has a positive (although only at 10%) impact also on the rate of export growth (column 11, where a lagged export variable is included). The effect of Apc is around 50% larger when including countryyear fixed effects than with only country effects, (cf. columns 1 and 5), confirming that time varying country-specific effects (e.g. policies, shocks, state of the economy) play an important conditioning role in determining the impact of aid on exports. The effects of Apc are relatively more important supporting exports in mining and manufacturing than in tourism (column 13). This suggests that the more capital-intensive sectors (such as mining and manufacturing) are also the ones where the lack of domestic resources has been most penalising in developing countries. Aid can thus play a role in helping change the comparative advantage of (certain) developing countries away from non-capital intensive sectors.
Policy implications and directions for future research
This paper has a number of key findings. We have argued that aid for trade should affect trade directly or affect trade indirectly by improving the investment climate in which trade takes place. We found that aid for trade can have a positive effect on investment climate indicators. We found that aid for trade in the category trade policy and regulations has helped to reduce the costs of trading, controlling for a number of other factors such as governance generally, landlockedness and income status. This is a key policy finding because it shows that aid for trade is effective where it aimed to be effective (of course subject to the quality of reporting by donors into the OECD CRS database).
The results are clear and show a robust, positive and non-linear effect of Apc on exports. In line with our results of Table 3 as well as with other findings on the impact of aid on growth (e.g. Hansen and Tarp, 2001 and Clemens et al, 2004) , this relationship has the shape of an inverted U. Aid has a positive impact on exports at a diminishing rate. The second finding is that it is more difficult to establish a direct relationship between aid for trade, especially aid for productive capacity, and total exports. We have undertaken a number of regressions which tend to suggest that different types of aid affect exports differently, hence the difficulty in finding an aggregate effect in the past literature. But at closer inspection it seems that aid to productive capacities must be modelled by sector, while aid to infrastructure has a positive effect or negative effect depending on threshold effects and empirical specifications.
To overcome this problem, we employ a new strategy based on inter-sectoral and intra-sectoral (over time) differences in exports. We divide aid to productive capacities into aid to the different sectors and then relate sectoral aid to sectoral exports. The identification comes from analysing whether sectors that receive more aid relative to others sectors in the same country experience relatively faster growth in their exports (between groups component), as well as whether exports of a sector grow faster in years in which that sector receives relatively higher levels of aid (within group component). The main advantage of this strategy if that it allows us to control for all timevarying countries factors, which may influence exports, such as effective demand, policies, size of the economy, economic fundamentals, country-level shocks, etc. The results based on this new identification strategy are clear and show there is a robust, positive and non-linear effect of Apc on exports.
This paper examines other aid categories and new dependent variables. It has a number of policy implications:
• There are a number of pathways through which aid for trade affects trade; • It has significant and measurable effects in reducing the cost of trading which is an important investment climate indicator relevant for exporting; • While the effects of aid for trade on exports are more ambivalent depending on the specification used, when properly specified, aid for trade does foster exports in productive sectors, up to a point.
• Aid for infrastructure has significant positive effects at both macro and sectoral level • Aid for Africa (if Egypt is excluded) has smaller and sometimes insignificant results
The paper extends the literature on aid and growth by showing that refining the aid category into sub-groups related to aid for trade and examining effects at a more disaggregated level. This paper started the impact assessment of trade-related aid using a number of outcome variables as well as measures of aid. Many extensions of the analysis are possible with the data available, which may bring about further insights on the effects of different types and modalities of aid on different countries, regions and variables. We propose some of these extensions below. 1) One possible extension could be to run a similar analysis to that in Table 2 , but with panel data so to control for country-specific time invariant effects. This would make the estimation of the cost-effectiveness of this type of aid more precise.
2) We could also look at the effects of aid on specific regions and countries, performing the analysis as in equation 3 on sub-set of countries, such as small islands, landlocked economies, on Africa, on ACP countries, on LDC, but also on countries which differ in terms of economic specialisation. The methodology described in section 3 is robust enough to extract consistent policy-implications also on fairly small sub-sets of countries. This is important given the apparently varying effects
3) Provided that the data in the OECD CRS database do not suffer from classification error at fairly disaggregated levels, we could slice the data further by purpose code and look at the impact of different types of specific trade-related aid on investment climate and exports. Doing Business compiles procedural requirements for exporting and importing a standardized cargo of goods by ocean transport. Every official procedure for exporting and importing the goods is recorded-from the contractual agreement between the 2 parties to the delivery of goods-along with the time and cost necessary for completion. All documents required for clearance of the goods across the border are also recorded. For exporting goods, procedures range from packing the goods at the factory to their departure from the port of exit. For importing goods, procedures range from the vessel's arrival at the port of entry to the cargo's delivery at the factory warehouse. Payment is made by letter of credit.
Local freight forwarders, shipping lines, customs brokers and port officials provide information on required documents and cost as well as the time to complete each procedure. To make the data comparable across countries, several assumptions about the business and the traded goods are used. Since 2007, assumptions were refined to adjust for particularities of land-locked countries and reduce variations related to documentation involving private parties. In the case of land-locked countries any port related data is based on information provided by the relevant sea port country. Inland transport costs are based on number of kilometers. Any documentation between the shipper and trader is excluded.
Assumptions about the business
A business with 100 or more employees.
• Is located in the country's most populous city.
• Is a private, limited liability company. It does not operate within an export processing zone or an industrial estate with special export or import privileges.
• Is domestically owned with no foreign ownership.
• Exports more than 10% of its sales.
Assumptions about the traded goods
The traded product travels in a dry-cargo, 20-foot, full container load. The product:
• Is not hazardous nor does it include military items.
• Does not require refrigeration or any other special environment.
• Does not require any special phytosanitary or environmental safety standards other than accepted international standards.
Measuring documents required to export and import
All documents required to export and import the goods are recorded. It is assumed that the contract has already been agreed upon and signed by both parties. Documents include bank documents, customs declaration and clearance documents, port filing documents, import licenses and other official documents exchanged between the concerned parties. Documents filed simultaneously are considered different documents but with the same time frame for completion.
Measuring time required to import and export
Time is recorded in calendar days. The time calculation for a procedure starts from the moment it is initiated and runs until it is completed. If a procedure can be accelerated for an additional cost, the fastest legal procedure is chosen. It is assumed that neither the exporter nor the importer wastes time and that each commits to completing each remaining procedure without delay. Procedures that can be completed in parallel are measured as simultaneous. The waiting time between proceduresfor example, during unloading of the cargo-is included in the measure.
Measuring costs required to import and export
Cost measures the fees levied on a 20-foot container in U.S. dollars. All the fees associated with completing the procedures to export or import the goods are included. These include costs for documents, administrative fees for customs clearance and technical control, terminal handling charges and inland transport. The cost measure does not include tariffs or trade taxes. Only official costs are recorded.
